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Abstract Body:USEPA’s revised toxicological assessment of Benzo(a)pyrene (BaP) was released for public
review on September 26, 2014. EPA’s Science Advisory Board will evaluate the document in the coming
months. The newly revised document proposed a Dermal Slope Factor (DSF) of 0.006 (pg/day)-1. The DSF in
usual units is 480 (mg/kg-day)-1, which is far higher than the proposed oral slope factor of 1 (mg/kg-day)-1. If
EPA’s proposed DSF were true, it would predict that a large fraction of non-melanoma skin cancers in the US
are caused by low level dermal exposures to PAHs. These exposures would include exposures to urban soils, to
coal tar containing pharmaceuticals, to grilled and charcoal broiled meats, among others. To test this
assumption, a literature review was performed to summarize the state of scientific knowledge regarding altered
genetic signatures in UV- and PAH-induced non-melanoma skin cancers. UV-induced cancers, both in rodents
and humans, display a high frequency of specific mutations in the pS3 tumor suppressor gene and a genetic
signature of C to T and CC to TT mutations at dipyrimidine sites. Skin cancers in rodents induced by dermal
exposure to BaP contain a distinct and separate mutational signature in the H-ras oncogene, the result of Ato G
transversions at hot-spot codons. Although low levels of pS3 mutation have been reported in PAH-induced
mouse skin cancers, the researchers do not implicate them as causal events in mouse skin tumorigenesis.
Furthermore, mutations observed in the H-ras oncogene contain the UV mutational signature, not the PAH
signature. The BaP dermal slope factor has far reaching implications, because BaP is EPA’s indicator PAH,
which is used to assess the risks posed by all PAH mixtures using USEPA’s Relative Potency Factors for other
potentially carcinogenic PAHs. The potential impact of the proposed DSF on human health risk assessments is
discussed.
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